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(54) Organo8iloxane compositions 

(57) A moisture curable composition comprises a 
mixture and/or a reaction product of a polymeric material 
having not less tlian two groups fc>onded to silicon which 
are hydroxyl or hydrolysable groups, an alkoxysilane 
curative, an adhesion promoter and catalyst material for 
catalysing the condensation reaction between the poly- 
meric material and the alkoxysilane curative. The adhe- 
sion promoter comprises a silicone-organic copolymer 
consisting of units (i) according to the general formula 


RaS'04-a/2 ""^s (") according to the general formula 
R5R'Si03.by2 where R represents a monovalent hydro- 
carbon group and R' represents an oxyalkylene chain 
R-(C2H40)x(C3H60)y2 in which R" represents a hydro- 
carbon linkage to a silicon atom. Z represents H or a 
carboxylic acid residue. Also disclosed is a method of 
forming an elastomeric mass between surfaces which 
is adherant to at least two such surfaces which method 
comprises introducing between the surfaces said mois- 
ture curable composition. 
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Description 

THIS invenuon is concerned With .oistu.ecura.e orgs™ 

and also relates to the use of such compositions as ^f'^^^^^f^ j jcgiiy, such compositions are 

Organosiloxane compositions which cure ^^^'^^'^^"'^.^^''^J' ^^^^^^^ groups, with a silane 

obtained by mixing a po^diorganosiloxane silane. an oxime silane or 

cross-linking agent for the ^0^^^^'^^:°''°'^''^^^^^^^^ moisture at room temperature, 

an amino silane. These materials are ^^^^^^^^ use as sealants in which there is formed 

one important applicatkxn of the above<ie«:r.bed curab^^^^^^ 

an elastomeric mass between surfaces "^^''^^^ '^Z^^^^;' sTvera hours but not so quickly that the surface 
the composition cures quickty enough to provide ^ J"^^^^^^^^^^^^ requirement of such materials is the 

cannot be tooled to desired configuration shortly JPf i,,„de so called adhesion promoters in 

ability to adhere well to a variety of substrates « ^instruction industiy. is increasing. This 
such compositions. The use of plastics in '^'^^J^^^^^^^^^^^ „ames. polymethylmethacrylate (PM- 

r for the manufacture of -f j-s ^^^^^^^^^^^^ su„icien. adhesion to such 

Although many calcium carbonate filled neutral ^ea ants are a carbonate filled counterparts, 

plastk^s. silica filled materials typically show poorer P'f j^,^" 3'^^^^^^ derivatives, or a silane with 

It is known to include in alkoxy and oxime sealants ^'^^'^^^^ ^'^^^^^^^^^ However, we have found that with 
Si-N bonds, to ensure adhesion to plastics. P^^;'="^,^^y;°.75;3'^^^^^^^^^^ ,0 provide reliable adhesion on 

Silica filled alkoxy compositions, the presence of ^^^^^ a^n^"^^^^^ Achieve gL adhesion to PMI^A and PC. 

.esion pToter have exceedingly good adhesion '---^od'o foJ^C a^^^^^ mass between surfaces 
According to the present invention there is P--^r^^^^^^^^°^^^ the surfaces a mass of 

which is adherent to at least two such surfaces which -^^^^^ '^"^P;^^^^^^^ of a polymeric material having 

a moisture curable composition which compnses a '^''^"J^^;"^^^^^^ hydro>5l and other hydrolysable 

not less than two groups bonded to silicon which are '"J^^P "f^ ^m^^^^^^^^ condensation reaction 

groups, an alkoxysilane ^-^^^^^^l^^^l^^ ilat the composition further Includes 

between the polymeric material and the alkoxysilane '^"^^iiv , q, upfts (i) according to the general 

an adhesion promoter which comprises a silicone-organ c '^°P°^^«^,^*'*''"J ^^^^ ^J^'^ the same or different 
formula B^A^ and units (ii) according .0 the genera ^^"^^-^^^^^^^^^^^^ ^ same or different and 

and represents a monovalent hydrocarbon ^'°X.l7!nZasZ^^^^^^^ and R is the same or different and 
has a value from 0 to 3. -ch^.'^^ f ^^'^^^^ a hydrocarbon linkage to a silicon atom, 

represents an oxyalkylene chain R (^^"^OWC P ^^^^ ^ ,^ ,,3 or different and has 

each Z is the same or different and from 6 to 20 Indx^ has a value from 3 to 40. 

a value from 0 to 20 and each y is the same or different and ha a va'"ef^^^^^^ -^^^ 3, ^rmula 

The polymeric material used in the method of ''^^^''''^1^^^^^ polyoxyalkylene chain or more 

X-A-X where A may be any desired organic or siloxane r. IJ, ir, which R" represents 

preferablyapolydiorgano-siloxanechainandthuspreferabj^^cludes^^^^^^^^^ 4- ^ ^ 

I alkyl group having from 1 to 6 -rbon atoms for ex^m a r^eth^ 9 o P.^a^ ^g^^^P^^ ^^^^^^^^^^ ^ ^ 
tluorinated alkyl group and s has a value of 0 1 ° ^^^^^^^^^ ,o the general formula -(R'^SiO), in which 

all units. Preferred materials have P°'^'''''^^''°-'^°^^ZTo^^^^^^ 1 500 Suitable materials have viscosities 
each R- -P-entsa rnethy. group and, has ^^^^^^^ .3, ,y,,oxyl or c^her 

— r^rarn:;^ 

I ^r^lp tn irthe alkyl ^ 

in the composition used in the method of the P^^^"^ T°Zoi2 3 or 4. Pr^erred silanes are those 

ing of the composition when exposed to ^^'^'^Pjf ^;^;2rthe present invention comprises a silicofteKjrganic co- 
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general formula R,SI04.a^ and units (ii) according to the general formula R^R'SiOa.,^ where each R is the s^e o 
S^nt and reprSents l^n^novalent hydrocartx>n group hav^ 

SfZs a va ue from 0 to 3. each b is the same or different and has a value from 0 to 2 and each the same or 
Serent Lid represents an oxyalkylene chain R-(C2H40WC3HeO)yZ where R represents a hydoxjarbon hnkage to a 

s M ^CZ:i^ Z is the ^me or drfferent and represents H or a carboxyiic acid residue, each^ .s the same <x 
dJl^ntrd h?s a value from 0 to 20 and each y is the same or drtf erent and has a value from 0 o 20 and x.^ has a 
J^ul f rom 3 to 40 In preferred materials, the units (ii) are chain units and b has the value 1 . Preferred materials are 
^rSg to he geneml fomiute R3SiO(R^iO)3(RR-SiO)^iR3 in v^ich s has a value of 10 to 125 ^as a va ue 
^to 1 5 and mix preferably the groups R are either methyl groups or groups C,^. The groups R may »^ude 

,0 either oxyethylene groups or oxypropylene gioups or both and these groups preferably provKie no more than 40% by 

weight of the silicone organic polymer. isiiar en^h 

The compositions used in the method of this invention preferably contain a sihca as the finely divided filler such 
as high surface area fume and precipitated silicas, and may also contain as optbnal constituents °thenngred.ems 
^fch are conventional to the fomnulation of sili«.ne rubber sealants and the like. For example ««n|MSrt^s v« 
IS nom,allycontainoneormoreotherfinelydivided.reinforcingorextendingfillerssucha8cni8hedquate 

earSmcarbonate.bariumsulphate.ironoxide.tte^ 

rptoySwLependonthepropertiesdesiredintheetestomer-fom^ingcompostttonan^^ 
thTfi»er content of the composition will reside within the range from a 

bv weiaht of the polymeric material. . ^ . • ♦u^ 

20 ' oL mgrJsL which may be included in the composrtion are cata^sts and cocatatys s for ^^^l^^^TlZ 
of cure of the composition, pigments, ptesticisers. agents (usual^ organosilicon compounds) 
loaical addttives fo> improving toolabllity of the composition and adhesion improving substances for example ramino- 
S'Sho^^L. PrefeL catatysts are titanium compounds, for example tetra isopropyl tttanate and tetra^ 
ShitZte^ich can provide improvedsurfacecuretimeandsldnelasti^^ 
25 to elastomeric masses fomted by condensation reactions catalysed by other catalysts. 

Co-catalysts are well known in the art and include the metal salts of carboxyiic acids, for example lead octoate 
anddibutyttindilaurate.dibutyltindiacetateandstannou8octoate.ltamorerapidcurei8de8ired.achelate.f 

an acetSSonate. may be added to the mixture. Acetyl acetonate materials conventionally used as accelerators fo 
SScSteVsts may be employed, for example ethyl aceto acetate and methyl aceto acetate. Another irigredient 
30 Zrc^tZ^l^as a plasticiser and to reduce the modulus of the cured elastomer is a polydimethyteik«cane 
Itg^minaltnorganosiloxygroupswher 

SI gZs. These polyZth^siloxanes nom«IV have a viscosrty of from about 100 to about 100.000 mPa.s at 
25'C and can be employed in amounts up to about 80 parts per 100 parts by weight of the polymenc matenal. 
The compositton can be prepared by mixing the Ingredients in any order and employing any suitable mixing equip- 
as ment. It is generally preferred to add the curing cata^^st after mixing together the polymeric 

Lne OpSonal addttional ingredients may be incorporated at any stage of the maing operation but are preferably 
addi' aner tt,e catalyst. After mixing, the compositions shoukJ be stored under substantially anhydrous condrtions. for 
Axamote in sealed containers, until required for use. 

The r^sL may be Jormulated as single part fom,ubtions which are stable in storage but cure on exp<»ure 
40 to atmospheife moisture and may be employed in a variety of applications, for ^'^^'"P'^/^ '^^^ '"^^^^^^^^ 

capsu Jng materials. It is. however, particularly suitable for sealing pints, cavities and other ^P^^f « ^"^^^^^^ 
structures which are subject to relative movement. It is thus particularly suitable as glazing seatente and for seal ng 
buSdlnTst^ures. It hai desired cure properties to provide cured seals of modulus suficiently lowfor most industry 
standards and elongation to break which is sufficiently high for most industry standards. 
45 ZcoX to the present invention there is also provided a method for promoting adherence of an elastomerc 
mass to two or more surfaces, which elastomeric mass is formed from a moisture curable composition comprising a 
:i aXa reactton product of a po^meric matere. having not less than two groups '-"•^^^J^ « '^^^^^^ 
independently selected from hydroxyl and other hydrolysable groups, an ^'^o^^^'^V"? h\ J Inw^^^^^ 
and catalyst material for catalysing a condensation reaction between the polymenc material and the altoxysilane cur- 
50 Sve" hSSd in that the miod comprises including an adhesion promoter in '^^^ '^P-"""^^^^^^^^ 
promoter comprises a silicone organic copolymer consisting of units (i) according to the general formuteF^Si04.a« 
and untts (ii) according to the general fomiula B,RS\0^^ where R. a. b and R' are as defined herein above. 

Hrdkig to the present Invention there is further provided a moisture curable composition which «>mpns^ « 
m^TSr a reactL, product of a potymeric material having not less than two groups bonded to ^^-^-^-^^ 
55 independently selected from hydroxyl and other hydro^sable groups, an f "V«'^VTnH\hral^Xec^r 
and catalyst material for cata^sing a condensatton reaction between the polymenc matenal and the alkoxysilane cur 

^tcha^e^^^^^^^ 

copolymer consisting of units (i) according to the general tomiula R^SiO^^ and units (ii) according to the general 
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K»r» R a b and R' are as defined herein above. ^ description all parts 
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Table 1 

Comparative | 

Illustrative 

Composition 
Masterbalch 

1 
1 

1 
1 

Silicone Glycol ^ 

None 
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Tablet (continued) 



Comparative 

Illustrative 

Amount (%) 
STANDARD TESTS 
SOT (min) 
TFT (min) 
SLUMP (mm) 
PENETRATION (mm/10) 
STRING (mm) 
VISCOSITY (mPa.s) 
MODULUS 100% (MPa) 
ELONGATION AT BREAK (%) 
TENSILE STRENGTH(MPa) 
HARDNESS (SHORE A) 
ASPECT 

ADHESION (1 WRT.1 WRT+1 WH20RT) to GLASS 

MILL FINISHED ALUMINIUM 

ANODIZED ALUMINIUM 

PMK/IA ROHM & HAAS 

POLYCARBONATE 

SNJF CONCRETE 

0 

25 
35 
7 

215 
90 
61000 
0.76 
245 
1.5 
25 
GOOD 
2,2 
2,2 
2,2 
1.0 
1.1 
0,0 

1 

28 
35 
2 

150 
55 
39000 
0.75 
225 
1.4 
28 
GOOD 
2.2 
2.2 
2.2 
2.1 
2.0 
0.0 


30 


35 


40 


45 


50 


Adhesion rating: 


2 cohesive failure 
1 interfacial failure 
0 adhesive failure 


excellent adhesion 
acceptable adhesion 
poor adhesion 


This example shows the adhesion of the first IIIustratK^e composrtion is as good as the comparative composttion to 
glass and aluminium and better on polymethylmethacrylate and polycarbonate. 

Example 2 

A second Masterbatch sealant composition was prepared by mixing at room temperature in absence of moisture 

dJ^Ji C«s Sel^ lllert-atcl,. o, 99 pans o( .he MasteWtth -«pe*ely. The l*^'^^ 
Eo*I?^»;iKhesanc,«ee.condahd.hW«lus»ati,ecomposl.«^ 

""*^,^«Sth'™. «. Here asa^. ft,p™.ed adhee,=o,opo^™«h^e««c.,la.eand po^cart^ 

is obsen/ed. 
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Table II 


10 


IS 


20 


25 



Composition 

Maste rbatch 

C OPOLYME R 

Amount (%) 
SOT (min) 
TFT (min) 
SLUMP (mm) 
PENETRATION (mm/10) 

STRING (mm) 
VISCOSITY mPa.s) 

ADHESION (1WRT.1WRT+1WH20 
RT 

GLASS 

MILL FINISHED 
ALUMINIUM 
ANODIZED ALUMINIUM 

PVC 
PMMA 
PMMA White 
POLYCARBONATE 
SNJF CONCRETE 


2.2 

2.2 

2,2 

2.2 

2,2 

2,2 

2,2 

2,2 

0,0 

2.2 

2,0 

2.2 

0.0 

2.1 

2.1 

2.2 


30 


35 


40 


45 


Pxample 3 ^rotnrp in absence of moisture 

oxysilane, 6 parts of the sto. 1 3^ Pa^s oHn^ J^, ^.^^^^^^ o.5 parts of ethyl aceto 


The results are shown in Table III. 
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Table III (continued) 



Illustrative 

04 

05 

Connpositlon 

4 



7 



ADDITIVE 

Silicone Glycol 

Gena 

Arcol 


A 

D 


n 
u 

-DOl 

1025 

Glycol weight% 

11 

43 

66 

^1 

100 

100 

End-group 

OH 

OH 

OAc 

OH 


OH 

SOT (min) 

18 

24 

Oil 

24 



P2 
f- ^ 

Yield Point (Pa) 

87 

20 

19 

16 

1S 

18 

Penetration (.1mm/3s) 

296 

>350 

>350 

>350 

>350 

>350 

Extrusbn (g/nnin) 

180 

177 

194 

184 

162 

178 

Opacity (%) 

63 

82 

81 

78 

87 

88 

Glass 

2 

2 

2 

2 

1 

1* 

Anodized 

2 

2 

2 

2 

2 


Aluminium 







Mill Aluminium 

2 

2 

2 

2 

0 

0 

PVG 

2 

2 

2 

2 


2 

Polycarbonate 

2 

2 

2 

2 

2 

2 

KMfvIM noin 

2 

2 

2 

2 

2 

2 

PMMA 

2 

0 

0 

2 

0 

0 

SNJF concrete 

0.5 

0 

2 

2 

2 

2 


Adhesion testing: 1 week room temperature cure. 


In this Example It can be seen that compositions including the silicone gVcols sh 
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Claims 


Amethod of forming an elastomericrrassbetv««en surfaces which is adherentto at least tvTO 

method comprises introducing between the surfaces a mass of a moisture curable composrtion ''^f^^^^Z 
amixtureand/orareaction product ofapolymeric material having not less than two groups bonded to sili(»n^^^^^ 

are independently selected from hydroxyl and other hydrolysable groups, an alkoxysilane curative afmej^^ 
filler and catalyst material for catalysing a condensation reaction between the polymenc material and the alkox- 
ysilane curative, characterised in that the composition further includes an adhesion promoter which comprises a 
Llicone<)rgantecopolymerconsi8tingof units (i) according tothegeneralformulaR3SiO4.a/2andunits(i0a^^^^^^ 
to the general fomiula where each R is the same or different and represents a monovalent hydro^^ 

bon group having up to 20 carbon atoms, each a is the same or different and has a value from 0 to 3. each b is 
the ime or different and has a value from 0 to 2 and R' is the same or different and represerrts an oxyalkylene 
chain R-(C,H,0) JCaHcO)^ where R" represents a hydrocarbon linkage to a silicon atom, each Z is the same or 
S?ent Sd repre^^^^^^^ H a a carboxylic acid residue, each x is the same or deferent and has a value from 0 to 
20 and each ^ is the same or different and has a value from 0 to 20 andxjJi has a value from 3 to 40. 

A method according to Claim 1 further characterised in that the groups R' of the units (ii) provide no more than 
40% by weight of the silicone organic copolymer. 

A method according to Claim 1 or 2 further characterised in that the polymeric material Is an at least substantially 
linear polydiorganosiloxane having temiinal groups SiMe^OH or SiMe^R-'SKOR^js wherem R is a divalent h^ 
drocarbon group which may be interrupted by one or more siloxane spacers having up to 6 silicon atoms and ^ 
represents an alkyi or oxyalkyi group in which the alkyi groups have up to 6 carbon atoms. 

S5 4. A method according to any preceding Claim further characterised in that the alkoxysilane is methyl trimethoxysi- 
lane. 

5. A method according to any preceding Claim further characterised in that the finely divided filler is silica. 


so 3. 
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■ in twn or more surfaces, which elastomeric mass is 
A melhcxl for promoting adherence of an ^^''^^'"^^2^l^6lor^re^cU^^^^ 

,ormedfromamoisturecurablecomposrt,oncw>s^^^^^ ^^^^^ hydroxyl and other hy- 

havlng not less than two groups bonded to 

temula P^a^ Where a a. b and R' are as d.l««l n Olaro 1 . 

™,tessltenl»o groups b»,ded to *c«^^a'o.^^^^ 
groups, ai.alkox,silanecrjrali»e.al«>8h.d"icledSlto^^ 
L«»,thepoly,.a,ic.na..rlalandtheal^^Jn-^^ 

zr^s&r:s^z~— 


In Claim 1 . 
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(54) Organosiloxane compositions 


(57) A moisture curable composition comprises a 
mixture and/or a reaction product of a polymeric material 
having not less than two groups bonded to silicon which 
are hydroxy! or hydrolysable groups, an all^oxysilane 
curative, an adhesion promoter and catalyst material for 
catalysing the condensation reaction between the poly- 
meric material and the alkoxysilane curative. The adhe- 
sion promoter comprises a silicone-organic copolymer 
consisting of units (i) according to the general formula 


RgSi04.ay2 ^^^^ (") according to the general formula 
RbR'Si03.b/2 where R represents a monovalent hydro- 
carbon group and R* represents an oxyalkylene chain 
R'(C2H40)x(C3H60)y2 in which R" represents a hydro- 
carbon linkage to a silicon atom, Z represents H or a 
carboxylic acid residue. Also disclosed is a method of 
forming an elastomeric mass between surfaces which 
is adherant to at least two such surfaces which method 
comprises introducing between the surfaces said mois- 
ture curable composition. 
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